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Introduction
Lead and zinc were mined from the Picher field in northeast Oklahoma and southeast Kansas from about 1900 until the 1960s. The mines, which were from 100 to 500 feet below land surface, were dewatered by extensive pumpage during active mining. After mining ceased, mine dewatering was stopped and the mines subsequently filled with water. About 1980, mine water began discharging from a few mine shafts and air shafts into the Tar Creek basin. Mine water has discharged intermittently since that time. The stream sediments downstream from the mining area are characteristically red and yellow due to iron oxyhydroxide precipitates formed from the mine-water discharge.
Purpose and Scope
A study of the Picher mining area and Tar Creek was undertaken to determine the chemical evolution of mine water and the effects of mine-water discharge on the chemistry of surface water and surface-water sediments. The purpose of this report is to present chemical analyses of sediment samples collected during the study.
Description of Sampling Sites
Samples were taken from the sediment of Tar Creek and from three tributaries, which drain mine water to Tar Creek. Generally, the characteristic red-yellow iron precipitates were sampled. The precipitates had varied morphology, which ranged from a fine flocculated material to a hard crust which, in some stream reaches, covered the stream bottom. Some samples were taken from the sediment zone underlying the iron precipitates. Figures 1 and 2 show the sampling sites and table 1 lists the site locations by station number (latitude and longitude) and by a modified legal description (attachment 1). The table also includes a description of the sample location and a short description of the sample.
Methods
Sediment samples were collected in plastic containers from a very small area, generally 100 to 1,000 square centimeters. The samples were allowed to air dry for about 4 weeks and then were sent for analysis to the laboratory of the Geologic Division of the U.S. Geological Survey in Reston, Virginia.
Semiquantitative emission spectrography was performed on weighed quantities of samples which had been ground.
For quantitative analyses, 0.5 grams of sample were weighed, placed in Teflon beakers, and digested overnight and concentrated acids, 5 mL (milliliters) nitric, 2 mL perchloric, and 15 mL hydrofluoric, at approximately 175 °C. The samples were evaporated to dryness and the residue was dissolved in 2N hydrochloric acid to a volume of 50 mL.
Cobalt, chromium, copper, lead, manganese, nickel, vanadium, and zinc were determined by flame atomic absorption or Graphite Furnace Atomic Absorption (GFAA) on the digested samples. For iron and aluminum, it was necessary to dilute the digested samples before analyzing them by Inductively Coupled Argon Plasma Atomic-Emission Spectroscopy (ICAP-AES). Cadmium and molybdenum were determined by using an ion exchange separation followed by GFAA analysis of cadmium and ICAP-AES analysis of molybdenum. Phosphorus, silica, and titanium were determined by fusing 0.2 grams of sample with a lithium metaborate-tetraborate mixture (Shapiro, 1975) . The fusion pellets were dissolved in dilute nitric acid and analyzed by ICAP-AES. Sulfur was analyzed by LECO Sulfur Analyzer. Tables   Semiquantitative emission spectrographic data for samples taken in December 1983 and June 1984 are  listed in table 2 [The relative standard deviation for each reported concentration is plus 50 percent and minus 33 percent. --, denotes the occurrence of an unresolved interference; >, indicates concentration is greater than the given value; <, indicates concentration is less than the given value. All samples had concentrations less than the detection limit for the following elements (concentrations in parts per million): Bi <10, In <10, Ir <15, Lu <15, Os <15, Pd <1, Pt <2.2, Re <10, Rh <2.2, Ru <2.2, Sb <68, Ta <320, Tb <32, Th <46, Tl <10, Tm <4.6, U <220, and W <15.] 
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